The Republic of Korea has hosted the latest ECBCS Technical Day, held in conjunction with the 58 th ECBCS Executive Committee Meeting in Seoul on the 9 th November 2005. The Technical Day was focused on recent developments in energy efficiency for better building environments. It also helped to increase awareness among the Korean energy and industry representatives about activities and achievements within the ECBCS Programme. In addition, speakers and attendees discussed current energy policies of Korea, their strategies for building energy conservation and various key ECBCS projects.
Energy Demand
Collaborative energy conservation and improvement in energy efficiency have been selected as the two major promotional strategies in curbing energy demand, forming the foundation for various policies. These include:
• a three-year plan for energy auditing, • expansion of voluntary agreements, • energy service companies (ESCO's), • high efficiency equipment certification, and • energy efficiency standards & labelling programmes.
Energy Supply
Various policies are being promoted for the energy supply sector through the establishment of renewable energy and cleaner energy distribution as promotional strategies to reduce green house gas emissions:
• formation of a market demand for renewable energy & improvement in its economics; • expansion of integrated energy supply projects; • a stable supply of natural gas; • a stable supply level of nuclear energy; • promotion of landfill gas (LFG).
Buildings
The following standards and programmes have been implemented for the buildings sector:
• mandatory standards for building insulation & energy-efficient designs; • an energy efficiency labelling programme for buildings; • a green building certification programme.
Transportation Fuel
For the transportation sector, the following measures are being promoted to reduce fuel use:
• compressed natural gas (CNG) for buses, • compact cars, and • development of diesel cars. Dr S. E. Lee from the Korea Institute of Construction Technology spoke about the strategies for building energy conservation in Korea.
A practical process of the solar heating system in apartment housing Mr J. S. Lee from the Housing and Urban Research Institute spoke at the ECBCS Technical Day about the design of the solar heating system for an apartment building, including performance verification of the systems by field tests and evaluation of the economic aspects of the systems.
Energy efficient building lighting systems in Korea Prof A. S. Choi from Sejong University discussed the present situation concerning the global & Korean lighting industry. He also reviewed Korean lighting power consumption, highly energy-efficient light sources & ballasts and recent Korean national lighting R&D.
ECBCS Presentations
The attendees at the Technical Day also received presentations about various ECBCS projects -including Energy Efficient Electric Lighting for Buildings (Annex 45); Integrating Environmentally Responsive Elements in Buildings (Annex44); The Simulation of BuildingIntegrated Fuel Cell and Other Cogeneration Systems (Annex 42).
A Korean green building (Kolon E&C Institute of Technology) including geothermal heat pump, building integrated photovoltaics, double-skin, light shelves, solar tubes and natural ventilation, etc.

ECBCS Executive Committee members in front of the Kolon building.
New Research Project: Low Exergy Systems for high-Performance Buildings and Communities
ECBCS Annex 49 Approved Dietrich Schmidt, Fraunhofer Institute for Building Physics, Germany Introduction
Even though there is considerable energy saving potential in the building stock, the results of the recently completed ECBCS project, 'Low Exergy Systems for Heating and Cooling' show that there is equal or greater potential in exergy management. This implies working with the whole energy chain and taking into consideration the different quality levels involved, from generation to final use, in order to significantly reduce the fraction of primary or high-grade energy used and thereby minimise exergy consumption. New advanced techniques must also be implemented. At the same time, as the use of high quality energy for heating and cooling is reduced, there is more reason to apply an integral approach. This includes all other processes in buildings which involve the use of energy / exergy. In recent years, we have made substantial progress in improving energy use with the development of new and integrated techniques. Some of these issues have been the focus of various projects within ECBCS. A new ECBCS project is now underway, 'Low Exergy Systems for High-Performance Buildings and Communities'.
The conversion of exergy (e.g. heat or electricity production) plays a crucial part in possible future activities in the overall system optimisation of the entire energy system. The target is to establish a holistic approach for an affordable, comfortable and healthy built environment, while obtaining a minimum input of exergy, and implementing a substantial amount of renewable energy sources into the energy supply of buildings.
The Exergy Concept and the LowEx Approach
Exergy is a concept which helps us distinguish between two parts of an energy flow: exergy and anergy. Only the exergy part of any energy flow can be converted into some kind of high-grade energy such as mechanical work or electricity. Anergy, on the other hand, refers to the part of the energy flow which cannot be converted into high-grade energy. Unless a suitable use for it is found, e.g. waste-heat utilisation in buildings, the low-value part of the original energy flow will eventually dissipate into the environment and be irreversibly lost.
The Low Exergy (LowEx) approach entails matching the quality levels of exergy supply and demand in order to streamline the utilisation of high value energy resources and minimise the irreversible dissipation of low-value energy into the environment.
Scope
The scope of this new project is to improve, on a community and building level, the design of energy use strategies which account for the different qualities of energy sources, from generation and distribution to consumption, within the buildings. In particular, exergy analysis has been found to provide the most correct and insightful assessment of the thermodynamic features of any process, and it offers a clear, quantitative indication of both the irreversibilities and the degree of matching between the resources used and the end-use energy flows. The exergy content required to satisfy the demands for the heating and cooling of buildings is very low since the temperature of a room is close to the ambient conditions. Nevertheless, high quality energy sources, like fossil fuels, are commonly used to satisfy these small demands for exergy. The implementation of exergy analyses paves the way for new opportunities to increase the overall energy chain efficiency in the built environment. Exergy analysis can support the development and selection of new forms of technology and concepts while increasing the potential for lowering exergy consumption in buildings.
Green Building in Korea An introduction to a 'green building' by Kolon Construction was presented by Dr Y. K. Kim from Kolon Construction. The key features of this energy-efficient building were to use renewable energy, incorporate energy saving systems, utilize the natural environment and create an environmentally-friendly exterior space.
The Technical Day concluded with a site visit to Kolon's green building in Yongin-Si Gyeonggi-Do, Korea. The delegates enjoyed a tour of the building which has energy efficient systems -including a geothermal hest pump system, BIPV (building integrated photo-voltaics), an interior double skin system, a passive solar system, solar tubes and natural ventilation. A tour of the environmentallyfriendly outdoor space was also provided.
objectives
The main objective of the approved project is to use exergy analysis as a basis for providing tools, guidelines, recommendations, best-practice examples and background material for designers and decision makers in the fields of building design, energy production and politics. Another important objective is to promote possible energy / exergy and cost-efficient measures for retrofit and for new buildings, such as dwellings and commercial / public buildings, and their related performance analyses viewed from a community level. The major benefit of following low exergy design principles is the resulting decrease in the exergy demand in the buildings. By following the exergy concept, the total CO 2 emissions for the building stock will be substantially reduced as a result of the use of more efficient energy conversion processes.
Means
To accomplish the desired objectives, participants will carry out research and pursue developments within the following four Subtasks.
Methodologies
Subtask A provides the necessary framework for more detailed exergy analyses applied at the community.
Models and software for design and performance evaluation, in particular for combined exergy / energy analysis, will be produced and published. Based on the conducted analyses, pre-standardisation work will be conducted.
Exergy efficient community supply system
Within Subtask B, the design of low exergy systems is to be focused at the community level, taking the concerns of building stock owners into consideration. For example, district heating can be a very powerful low exergy concept if many buildings are connected to the expensive distribution systems. An advanced building design can lead to lower district heating operating temperatures, thus increasing the power plant efficiency.
Exergy efficient building technology
The core issues in Subtask C are the development and analysis of innovative techniques. Exergy could become an innovation driver for building systems. On one hand, improvement potential and technological breakthrough needs will be addressed. On the other hand, system engineering and analysis will be looked at. Advanced modelling and implementation of combined dynamic exergy and energy analyses may show the potential of new technical methods. Furthermore, investigations of storage systems may provide an optimised implementation strategy.
Knowledge transfer, dissemination
For any research project to have an impact in the outside world, the results of the work must be disseminated. especially to the target audiences. Subtask D will collect and disseminate information both about ongoing and finished work. This includes setting up information platforms and organising seminars and workshops. Also, new target groups will be identified and new means for spreading information will be used. The plan is to synthesize the topics studied in the project in order to reach a wider audience. This often results in inefficient and in the end expensive solutions, without an appropriate long term energy reduction. This newly initiated project thus focuses on whole building renovation concepts that make use of advanced solutions for new energy efficient buildings and the potential for optimised space use. Advanced measurement technologies will allow an increasing level of prefabrication, so allowing new quality standards, construction and cost efficiency.
New organisations to Represent Austria and the united Kingdom
Prefabrication technologies are a key issue of the project and will allow an efficient renovation process with high quality standards (renovation by architect K. Viridén, Zurich).
New Research Project: Prefabricated Systems for Low Energy / high Comfort Building Renewal ECBCS Annex 50 Approved Mark Zimmermann, Federal Laboratories for Materials Testing and Research, Switzerland Background
Energy conservation is largely dominated by existing buildings. In most industrialized countries new buildings will only contribute 0% -20% additional energy consumption by 2050, whereas more than 80% will be influenced by the existing building stock. Therefore, the ECBCS Programme is paying special attention to R&D for innovative renovation concepts for application to existing buildings. A new project, 'Prefabricated Systems for Low Energy / High Comfort Building Renewal', forms part of this strategy.
Currently, most present building renovations address isolated building components, such as roofs, façades or heating systems.
• prefabrication of roof systems with integrated HVAC, hot water and solar systems; • highly insulated envelopes with integrated new distribution systems for heating, cooling and ventilation
The expected advantages of this concept are:
• 
Integrated roof systems
Subtask B will deal with new roof constructions which are the central element of the renewal concept, providing new roof space and hosting the new HVAC and solar systems. The design process will focus on prefabrication, quality assurance, cost optimisation, and rapid construction as well as architectural aspects/features. The subtask includes design optimisation, prefabrication, quality assurance and final on site construction. Design teams (architects and engineers), industry partners and researchers will be in close co-operation.
hVAC and solar systems
The goal of Subtask C is to design highly compact roof integrated and modular systems that can include the use of solar energy (thermal and/or PV), ventilation, heat recovery and in specific cases also heating, cooling and domestic hot water. The work includes system
Concept definition and specification
Subtask A focuses on the development of the whole building renovation concept and on its implementation and overall consequences. During this phase, variations of prototypes will be simulated, optimised, designed and specified.
Subtask A will develop the overall concept for the low energy renovation, provide the general specifications for Subtasks B, C and D and will ensure the co-ordination of this work.
and component optimisation (new and where appropriate existing), production and installation during the prefabrication of the roof and façade elements and performance testing.
The existing heating and hot water system has to be considered when designing the new HVAC system. To achieve a cost effective building 
Monitoring and dissemination
Subtask E is responsible for monitoring demonstration projects and for the dissemination of the project results. The demonstration projects realised by Subtasks B, C and D will be measured and analysed before (as far as possible) and after renovation. The renovation process of the case study buildings will be documented. The dissemination will mainly address designers, building stock owners and decision makers. 
Project A: Ground Coupled Floor Slab and Basement
The objective of Project B is to specify a set of comparative test or analytical verification cases that investigate the comparability among simulation programs for modelling multi-zone configurations, including airflow test cases for both singlezone and multi-zone configurations.
Fundamental Ground-Coupled Heat Transfer Test Case with Boundary Conditions
Multi-Zone Building with Shading Element, Schematic Diagram
A B
The resulting penetration of BESTEST is evident from a recent study comparing 20 whole building energy simulation tools, which indicates that 9 of the 20 tools reviewed had been tested with at least one of the IEA BESTEST procedures; 0 of the tools had been tested with more than one of the BESTEST procedures. The study also indicates that test procedures developed by the IEA dominate the set of available tests.
Within the comparative test cases, analytical verification tests for evaluating basic heat transfer and mathematical processes in building energy analysis tools will be included where possible.
Empirical validation tests include:
• shading / daylighting / load interaction, • chilled-water and hot-water mechanical systems and components, and • buildings with double-skin façades.
When a number of building energy simulation programs are tested against the same empirical data set, comparative tests are also possible. Such comparative tests can help identify deficiencies in the empirical experiment if they exist, or broadbased deficiencies in the current modelling state of the art.
The following administrative support project will facilitate availability and (particularly those incorporating swimming pools), hotels or institutional buildings is well established and some of the technology fairly mature. These products are used to meet electrical and heat demands of a building for space and domestic hot water heating, and potentially absorption cooling of a building. However, the use of cogeneration plant for residential scale buildings has yet to become commercially viable though several manufacturers have developed products or are developing products suitable for residential scale use.
Since the focus of this report is on technologies that are suitable for single-family and multi-family residential cogeneration applications (generally covered by systems of <0 kW e and <25 kW th ), only the reciprocating internal combustion engine, fuel cell and Stirling engine based cogeneration systems are reviewed. The review covers the performance, environmental benefits, and cost of these technologies w h e r e t h e i n f o r m a t i o n w a s available. This information was collated from manufacturers and research organizations for the various technologies, and includes access to as yet unpublished material for the residential, commercial and institutional cogeneration sector.
Micro-turbine based cogeneration systems that are currently available have capacities larger than are suitable for single-family dwellings, and are therefore not reviewed in this report.
At the time of writing this report the use of small-scale commercial cogeneration plant in applications like hospitals, leisure facilities,
The full report may be downloaded from www.ecbcs.org/docs Scope of the conference The following priority topics will be considered at the th System Simulation in Buildings conference, to be held at the University of Liège's Thermodynamics Laboratory:
• modeling of HVAC components • system simulation methods and tools • application to commissioning • application to energy manage ment and to maintenance • application to audit and retrofit This conference will be among others, the occasion to present some final results from ECBCS Annex 40 "Commissioning of Building HVAC Systems for Improved Building Performance" and to deal with some aspects of he new Annexes HVAC 
